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Flavorful Fruit-and Nut-Filled Snack
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➤ FEATURE thrive in the market place. Their fun-to-eat nature, along with their naturally low-fat nutritional profile, makes them an ideal product for today's demanding market place. New and different varieties (such as cheese-and meat-filled pretzels) have been introduced with great success (4) . Tropical Pretzels could compete within today's market since there are no fruit-and nutfilled pretzels on the shelves.
Focus Group
A focus group comprised of 7 adults (4 females, 3 males) ages 19 to 63 was conducted in the early stages of development. During this moderated discussion, a preliminary Tropical Pretzel prototype was reviewed. The following results were concluded from the panel:
• The ideal filled pretzel would be suitable for a broad range of people-families, kids, students, and business professionals.
• The traditional pretzel shape was more favorable than the preliminary stick shape.
• The crossed-arm shape allows for easier transportation and increased visual appeal.
• The ideal filled pretzel would have both sweet and salty flavor profiles. Typical fruit fillings such as strawberry and apple were deemed ordinary. More exotic and tropical fruits were desired in the filling.
• Ingredients with unique health benefits should be included, while still maintaining sensory appeal. High fat and trans fats should be avoided.
• The use of whole grains was encouraged as they can contribute to satiety and delay hunger.
Healthy Foundation
According to a 2006 survey conducted by Mintel, 46% of adult consumers eat sweets frequently (11) . However, 38% feel guilty when eating sweet bakery items such as cakes and cookies. These bakery items are considered to be indulgent and unhealthy because of their high carbohydrate, sugar, and fat contents.
Rising concerns about nutrition and obesity have lead to the development of healthier and better-for-you bakery items with more appealing flavors (11) . This trend along with the focus group discussions inspired the development of Tropical Pretzels as a healthy yet tasty snack. To achieve these wholesome requirements, the formula avoids using trans fats while integrating whole grains, fruits, and nuts.
Stone-ground, whole-grain brown rice flour, 100% whole-wheat flour, and highfiber oat bran were included in the formula. The USDA recommends the consumption of at least three servings of whole grains a day (10) . Whole grains have been shown to reduce chronic disease and mortality, probably due to their content of B-vitamins, dietary fiber, and phytochemicals (6) . This multigrain soft pretzel can be labeled "made with whole grains" and "a good source of fiber."
To broaden the palatability appeal of Tropical Pretzels, dried tropical and exotic fruits were included. Mango is gaining attention in annual flavor surveys, and con- sumption is expected to increase in the next 3 years (13) . Moreover, all-natural dried fruits are one of the hottest trends in the 2008 snack business since they offer additional vitamins and antioxidant properties (15) . The fruit filling and enriched flour qualifies Tropical Pretzels to be labeled with claims as "a good source vitamin C" and "high in vitamin A and iron" (Fig. 2) (16, 17) .
Additionally, walnuts were mixed in, providing another punch of nutritive value. These nuts were identified on the 14 superfoods list because of their high omega-3 content (14) . Public interest in omega-3 fatty acids has dramatically increased in recent years due to their anti-inflammatory, anti-arrhythmic, and anti-thrombotic properties (3). Table I lists the formula of the pretzel dough. Since Tropical Pretzels are a frozen product, food additives helped to maintain quality throughout the freezing process. Diacetyl Tartaric Esters of Mono-and Diglycerides (DATEM) were included to improve freezing tolerance as well as increase machinability throughout the extrusion process (2). Monoglycerides were added as an emulsifier to decrease the staling rate and extend shelf life (4) . Bakery enzymes were incorporated to improve dough tolerance and decrease mix time (12) . The filling formulation is listed in Table II . Carboxymethylcellulose gum was added to combat moisture migration between the dough and filling interface (5) .
Formulation and Processing
The following processing steps reflect a commercial-type setting to ensure technical feasibility for mass production. The dough would be mixed in a direct drive horizontal mixer only a short time past clean up to ensure hydration of all the ingredients. After mixing, the dough is allowed to rest for 10 min and fed into the extruder hopper.
This mixture is blended and tempered to 100ºF before being pumped over for coextrusion. During the cold forming process, a twin screw extruder is used to shape the dough shell (1). Concurrently, a side pump with an injection point at 90º stuffs the shell with the tempered filling (9) . The feed will be conducted at a slow screw speed of 200 rpm and 200 psi (1) .
After extrusion, the elongated, filled dough piece would travel along a mesh belt to the pretzel former where they obtain the distinctive pretzel shape. Upon exit, they are allowed to proof and dipped into a 5% sodium hydroxide solution for 10 to 20 s. This lye dip imparts the traditional golden brown color and chewy outer crust generally associated with a soft pretzel. Submerging the pretzel in this caustic solution also allows the outer crust to puff and produces additional oven spring during baking (7) .
Next, the pretzel is baked in a continuous ban oven at 450ºF for 3 min. From the oven, they enter a spiral blast freeze set at -20ºF. After freezing, each Tropical Pretzel is individually wrapped in a transparent, low-density polyethylene (LDPE) plastic. LDPE reduces freezer burn as well as prevents contact with air, moisture, and metal ions (14) . Four individually wrapped Tropical Pretzels are placed in a paperboard box to protect the product from light and puncture damage throughout storage and distribution.
Product Specifications
The predicted shelf life of frozen Tropical Pretzels is at least six months. Sensory evaluation over a 6-month period determined only minor changes were detected in the major quality attributes (Table III) . Additionally, freeze-thaw testing, described by Labuza and Schmidl (8), was conducted and showed microbial stability under short-term abuse conditions.
Distribution Channels
Tropical Pretzels would primarily be marketed to wholesale distributors through trade-show events to be sold in the frozen foods section of grocery stores. Based on projections of ingredient, marketing, and production costs, the suggested retail price for a package is $2.99 per box. Other niche markets for distributing Tropical Pretzels include snack food kiosks at stadiums, movie theaters, shopping malls, amusement parks, coffee houses, schools/universities, and convenience stores.
Sensory Analysis
Panelists, representative of a university population, were recruited based on health, target age, and availability. Panelists signed an informed consent form, and people with food allergies were eliminated. Thirty-four assessors ranging in age from 18 to 52 participated in the evaluation.
The ballot consisted of an anchored 9-point hedonic scale (1= dislike extremely; 5 = indifferent; and 9 = like extremely) measuring overall acceptability, overall appearance, overall flavor, overall texture, and sweetness of filling. Space was allocated for panelists to write in additional comments concerning each attribute.
Individual results were tabulated to find the mean score, standard error, and top 3 box percentage. The results from a consumer acceptance test can be found in Table IV. Scores were consistently high within each category. General comments written in by the panelists confirmed these favorable ratings.
Future of Tropical Pretzels
As consumers look for products with unique health benefits, efforts to enhance typical snack products gradually appear in retail stores. In Tropical Pretzels, whole grains, fruits, and nuts combine to form a product with superior sensory attributes and serve as an excellent alternative to more indulgent snack foods. With the abundance of snack foods currently on the market, it could be difficult to gain market share and high consumer acceptability. However, this product has the potential to be successful in the marketplace since it is healthy and tastes good.
With continued research and development, we were able to overcome processing challenges associated with the use of whole grains to create a finished Tropical Pretzel ranking high in consumer acceptability including overall flavor and sweetness. In the future, we hope to see more products incorporating wholesome ingredients to meet the needs of the health-conscious consumer.
